Mitogen-activated protein kinase routes as targets in the action of diaza-anthracene compounds with a potent growth-inhibitory effect on cancer cells.
1,8-Diaza-anthracene-tetraones are novel intermediates in the synthesis of the antifolate antibiotic diazaquinomycin A that was found before to have potent antitumor activity. Three of them (CV65, CV66, and CV70) were found to inhibit growth of a panel of several human tumor cell lines. The IC50s ranged from 0.05 to 1.5 microM and are comparable with that of doxorubicin. Among the three drugs, CV70 showed the highest cytotoxic activity. The growth-inhibitory action of these compounds was unrelated to the p53 status of the cells. At micromolar concentrations, all three compounds induced apoptosis, CV70 being the most proapoptotic. The incubation of HeLa cells with CV65, CV66, and CV70, at concentrations between 10 and 20 microM, inhibited the activation of c-Jun NH2-terminal kinase by various stimuli and prevented growth factor-induced extracellular signal-regulated kinase (ERK) 5 activation. At least one drug, CV65, also inhibited p38. This was surprising because proapoptotic antitumor drugs activate stress signaling pathways. Activation of ERK1/ 2 by growth factors or phorbol esters was unaffected by preincubation of cells with CV compounds. In vitro, CV compounds inhibit the enzyme quinone reductase but not c-Jun NH2-terminal kinase or ERK5. Because doxorubicin also inhibits quinone reductase, we conclude that the inhibitory effect of CV compounds on stress signaling kinases is not a direct effect on the kinases and is likely attributable to upstream elements of the activation cascades.